Abstract: This paper investigates ‡ight-to-safety from stocks to bonds in seven European markets. We use quantile regressions to identify ‡ight-to-safety episodes. The simple risk-return trade-o¤ on the stock markets is negative which is caused by ‡ight-to-safety episodes: During normal periods, the risk-return trade-o¤ is positive and during ‡ight-to-safety episodes it is negative. The e¤ects of ‡ight-to-safety episodes on the risk-return trade-o¤ are qualitatively similar for own country ‡ight-to-safety episodes, for ‡ight from own country stock market to the US bond market, and for US ‡ight-to-safety. The strength of the trade-o¤ is strongest for own country ‡ight-to-safety episodes. The risk-return trade-o¤ is not signi…cantly in ‡uenced by recession periods or the recent sovereign debt crisis. The main results hold for ‡ight to gold instead of to bonds.
Introduction
This paper investigates ‡ight-to-safety from stocks to bonds in seven European markets. To this end, we adopt a quantile regression approach to identify ‡ight-to-safety episodes. Our results show evidence that accounting for ‡ight-to-safety is important in the analysis of the intertemporal risk-return trade-o¤ in European stock markets. Further, we show that ‡ight-to-safety to gold rather than to bonds has similar e¤ects on the risk-return trade-o¤ in European stock markets.
In recent years, there has emerged a burgeoning literature on ‡ight-tosafety, as initiated by Vayanos (2004) . Authors have applied a range of methodologies in measuring ‡ight-to-safety, e.g., Baur and Lucey (2009) , Bekaert, Engstrom, and Xing (2009) , and Baele, Bekaert, Inghelbrecht, and Wei (2015) . Following the literature and in particular Baele, Bekaert, Inghelbrecht, and Wei (2015) , we consider ‡ight-to-safety as episodes that involve large positive bond market returns at the same time as large negative stock market returns. Di¤erently to Baele, Bekaert, Inghelbrecht, and Wei (2015) , we adopt quantile regressions to identify the ‡ight-to-safety episodes.
This approach is similar in spirit to earlier work on the stock-bond correlation quantiles by Aslanidis and Christiansen (2014) . Another important di¤erence to Baele, Bekaert, Inghelbrecht, and Wei (2015) is that we also investigate the risk-return trade-o¤ in stocks accounting for the ‡ight-tosafety. Further, we contribute to the literature by investigating di¤erences between ‡ight-to-safety from own country stocks to own country bonds, and ‡ight from own country stocks to US bonds, and ‡ight-to-safety from US stocks to US bonds.
The idea of identifying ‡ight-to-safety through quantile regressions is explored by Ghysels, Plazzi, and Valkanov (2016) although with a di¤erent procedure: they use mixed data sampling (MIDAS) volatility. Ghysels, Plazzi, and Valkanov (2016) show that the risk-return relation is positive 3 over tranquil periods that exclude FTS episodes (say the recent …nancial crisis). However, they focus exclusively on the US market. Instead, we consider a group of European markets and de…ne ‡ight-to-safety in relation to information obtained from the individual European markets as well as from the US market.
In a similar spirit to Ghysels, Plazzi, and Valkanov (2016) , Ghysels, Guerin, and Marcellino (2014) show evidence of regime changes in the riskreturn trade-o¤ by adopting a Markov-switching MIDAS approach. One of the regimes is given the interpretation of a ‡ight-to-safety regime, although it is not explicitly identi…ed as we do in the current paper.
Another strand of the literature investigate the hypothesis that gold represents a safe heaven asset. For instance, Baur and McDermott (2010) show that gold is a strong safe heaven for most developed markets during the recent …nancial crisis. The role of gold as a safe heaven asset is also con…rmed by Ciner, Gurdgiev, and Lucey (2013) for the US and the UK.
Following this line of research, we also consider ‡ight-to-safety from stocks to gold, instead of bonds.
Other related papers such as Cao and Galvani (2016) seek to establish a link between momentum strategies with ‡ight-to-safety. The main …nding is that there are larger momentum pro…ts during ‡ight-to-safety episodes.
Finally, Lettau and Ludvigson (2010) argue for a positive risk-return relation once lagged return and lagged volatility are taken into account. Instead, we focus on the unconditional risk-return trade-o¤.
The main results of the paper are as follows. The simple risk-return trade-o¤ on the European stock markets is negative. The negative trade-o¤ is caused by ‡ight-to-safety episodes: During normal periods (i.e. in periods outside ‡ight-to-safety episodes), the risk-return trade-o¤ relation is positive, though not always signi…cant. On the other hand, during ‡ight-to-safety episodes the aforementioned relation becomes signi…cantly nega-4 tive. The e¤ects of ‡ight-to-safety episodes on the risk-return trade-o¤ are qualitatively similar across de…nitions of ‡ight-to-safety episodes; namely own country ‡ight-to-safety episodes, ‡ight from own country stock market to the US bond market, and US ‡ight-to-safety episodes. The strength of the trade-o¤ is strongest for own country ‡ight-to-safety episodes. The risk-return trade-o¤ on the European stock markets are not signi…cantly in‡uenced by recession periods or by the recent sovereign debt crisis. When considering ‡ight-to-safety to gold instead of to bonds, the main results hold although the explanatory power of the regressions drops.
The remaining part of the paper is organized as follows: Section 2 discusses the data on the stock and bond markets. In Section 3, we de…ne the ‡ight-to-safety episodes. Section 4 presents the main results of the riskreturn trade-o¤ and shows the e¤ect of the ‡ight-to-safety. Section 5 contains the ‡ight-to-gold results. Finally, in Section 6 we conclude.
European stock and bond returns
We consider seven large European countries, namely, France, Germany, Italy, the Netherlands, Spain, Sweden, and the UK, in addition to the US. The sample period is from May 1991 through December 2016.
We use the DataStream stock market total return indices and the DataStream 10-year benchmark government bond total return indices measured in local currencies.
Initially, we use daily stock and bond returns to obtain the monthly ‡ight-to-safety (FTS) indicators, more details on the FTS calculations follow below. In the empirical analysis, we use monthly stock returns and realized volatilities. The monthly realized volatility is the square root of the sum of the daily squared returns, similar to Viceira (2012) .
[Insert 3 Flight-to-safety in European markets
In the section we …rst identify the ‡ight-to-safety (FTS) episodes and then we describe the FTS episodes across countries.
3.1 De…nition of ‡ight-to-safety 3.1.1 Own country ‡ight-to-safety Flight-to-safety is de…ned as when there is large positive bond returns and large negative stock returns at the same time. For own country FTS episodes we consider country i´s bond market and country i´s stock market. We consider a variable (y(i; i) ) that measures country i 0 s bond return (referring to the …rst i) minus country i's stock return on day :
where r b i and r s i are the bond and stock returns for country i at day . When y(i; i) is very large there is an indication of ‡ight-to-safety. Following Ghysels, Plazzi, and Valkanov (2016) we run quantile regressions of y(i; i) on …ve lags of the absolute stock and bond returns, and consider the 95% percentile. That is, when y(i; i) exceeds the 95% percentile of the conditional quantile, then the daily ‡ight-to-safety indicator equals one.
The monthly ‡ight-to-safety variable (F T S(i; i) t ) measures the proportion of days in month t that country i experiences such own country ‡ight-to-safety episodes.
US-European ‡ight-to-safety
We also consider ‡ight-to-safety from the European stock markets to the US bond market rather than to their own bond market. This is new to the literature. Here we use one-day lagged US bond returns to account for time di¤erences in trading hours: y(U S; i) = r b U S; 1 r s i . As before, the daily ‡ight-to-safety indicator is equal to one when the conditional quantile exceeds the 95% percentile in the quantile regression on lags of the absolute returns (for the US bond returns we use lags two to six).
Similarly, F T S(U S; i) t is de…ned as the monthly US-country i ‡ight-tosafety (FTS) variable that measures the proportion of days in month t with a US-European FTS episode.
Empirical ‡ight-to-safety episodes
[Insert Table 2]   Table 2 shows the descriptive statistics of the FTS variables, F T S(i; i) and F T S(U S; i). On average around 5% of the days in a given month are FTS episodes. The sample statistics are similar for the own country (F T S(i; i)) and the US-European (F T S(U S; i)) ‡ight-to-safety variables. Further, the sample statistics of the FTS variables vary only little across countries.
[Insert Figure 1 ] Figure 1 shows the time series of the F T S(i; i) variables. There is a lot of variation over the sample period. The FTS episodes appear not to be long lasting.
[Insert Table 3]   Table 3 shows correlations between the FTS variables. For each country the correlation between the own country and US-European FTS variables are fairly high, ranging from 0.68 for Spain to 0.78 for the Netherlands. Still, the correlation is far from perfect.
The correlation coe¢ cients between the ‡ight-to-safety for the US (F T S(U S; U S)) and the European markets (F T S(i; i)) are provided in the right most column. Here the correlation is relatively low, ranging from 0.53 for Italy to 0.67 for Germany. So, it would appear that it is important which ‡ight-to-safety episodes are used when investigating their empirical e¤ects on the risk-return trade-o¤ on the European stock markets.
We conduct pair wise Granger causality tests between the F T S(U S; U S)
and each of the F T S(i; i) variables based on 12 lags, cf. Granger (1969) 
Risk-return trade-o¤ for European stock markets
In this section, we investigate the risk-return trade-o¤ in the European stocks markets accounting for ‡ight-to-safety episodes. All the results are provided in Table 4. [Insert Table 4 ] 
Simple risk-return trade-o¤
We regress the monthly stock returns on the monthly realized volatility using OLS and provide the t-statistics based on Newey and West (1987) standard errors. R it and V it are the return and volatility, respectively, on stock market i during month t:
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The …rst two columns of Table 4 show that the simple risk-return tradeo¤ is negative and signi…cant for all countries. The explanatory power of these regressions is fairly low (the adjusted R-squared ranges from 0.09 for Italy to 0.24 for the Netherlands).
Flight-to-safety in ‡uence on risk-return trade-o¤
We now investigate if the risk-return trade-o¤ varies across FTS episodes and other periods. We consider di¤erences between using own country, USown country, and US FTS episodes. Thus, we include the FTS variable and the FTS variable multiplied with the realized volatility. We extend the simple risk-return regression in the following manner: We now compare the role of FTS episodes to the CEPR recession periods.
CEPR identi…es the business cycle turning points for the euro countries. We implicitly assume that the recession periods for the UK are similar to those of the euro countries. We consider the example of Germany for illustration. 
The results are shown in Table 4 (columns 9-10). The CEPR intercept and slope are not signi…cant in any of the cases. We conclude that recession periods do not in ‡uence the risk-return trade-o¤ in the European stock markets. This contrasts with the previous results on the role of the FTS episodes. It might be the case, that the insigni…cance of CEPR recession periods in the risk-return trade-o¤ is caused by the sample period where only three recession periods occur.
Sovereign debt crisis in ‡uence on risk-return trade-o¤
We further investigate the in ‡uence of the recent European sovereign debt crisis. For this we construct the indicator variable SDC which equals 1 during the sovereign debt crisis. We follow Ehrmann, Osbat, Strasky, and Uuskula (2014) and date the sovereign debt crisis from September 2009 through November 2011. Table 4 (columns 11-12) shows the results from running regression in eq. (7), where we exchange the CEPR indicator in eq.
(6) with the SDC indicator.
The results resemble those from taking recession periods into account, namely that none of the SDC intercept and slope coe¢ cients are signi…cant.
So, the negative risk-return trade-o¤ is not caused by the recent sovereign debt crisis. Baur and McDermott (2010) shows that gold is a safe heaven asset. For this reason, we investigate ‡ight from stocks to gold, instead of to bonds. We make use of the returns on the gold futures 100 oz traded on the Chicago Mercantile Exchange. We calculate the F T S(gold; i) for each stock market in the same way as we calculate the F T S(U S; i), i.e. we lag the gold returns one day compared to the stock returns, as the gold futures are traded in the US.
Flight to gold
[Insert Table 5 ] Table 5 reports the descriptive statistics which are similar to those for the F T S(i; i) in Table 3 . Still, Table 6 shows that the correlation coe¢ cients between F T S(i; i) and F T S(gold; i) are fairly low (between 0.42 and 0.58).
[Insert Table 6] We show the results from running risk-return regressions for each of the stock markets, taking ‡ight to gold into account as follows:
[Insert Table 7 ] 
Conclusion
In this paper we investigate ‡ight-to-safety from stocks to bonds in seven European markets. We adopt a quantile regression approach to identify ‡ight-to-safety episodes. Our results show evidence that accounting for ‡ight-to-safety is important in the analysis of the intertemporal risk-return trade-o¤ in European stock markets. The simple risk-return trade-o¤ on the European stock markets is negative. The negative trade-o¤ is caused by ‡ight-to-safety episodes: During normal periods (i.e. in periods outside ‡ight-to-safety episodes), the risk-return trade-o¤ relation is positive, though not always signi…cant. On the other hand, during ‡ight-to-safety episodes the aforementioned relation becomes signi…cantly negative. The e¤ects of ‡ight-to-safety episodes on the risk-return trade-o¤ are qualitatively similar across de…nitions of ‡ight-to-safety episodes; namely own country ‡ight-to-safety episodes, ‡ight from own country stock market to the US bond market, or US ‡ight-to-safety. The strength of the trade-o¤ is strongest for own country ‡ight-to-safety episodes. The risk-return trade-o¤ on the European stock markets are not signi…cantly in ‡uenced by recession periods or the recent sovereign debt crisis. When considering ‡ight-to-safety to gold instead of to bonds, the main results hold although the explanatory power of the regressions drops. 
